Introduction {#sec1-1}
============

Chronic recurrent multifocal osteomyelitis (CRMO) is a rare autoinflammatory, immunologic disorder. It is clinically manifested by recurrent inflammatory bone pain associated with aseptic osteomyelitis. The female/male ratio is 2/1 and the mean age of occurrence of the condition is 11 years. Nearly 400 cases of CRMO have been reported, the majority being case series. It is thought that most cases are not diagnosed and are followed up as other diagnoses because it is a lesser known morbidity. Therefore, its true prevalence is not known ([@ref1], [@ref2]). Herein, we report an adolescent patient who presented with chronic joint symptoms and was diagnosed as having CRMO in the follow-up. It is important to consider CRMO in the differential diagnosis in the presence of chronic joint symptoms, especially in adolescents.

Case {#sec1-2}
====

A 16-year-old male patient presented to our center with symptoms of left hip and right knee pain, which had lasted for the last two months. It was learned that his pain increased in the evenings, did not respond to painkillers, and he had difficulty in walking because of pain. His symptoms were not associated with any trauma or infection with fever. The patient's personal and familial history revealed no pathology. A physical examination revealed that he weighed 42 kg (\<3p), his height was 169 cm (25 p), and he was protecting his left hip joint during gait. It was found that flexion and extension movements in the left hip joint were painful and limited. Examination of the other systems and joints were found to be normal. The laboratory findings were as follows: hemoglobin (Hb) 13.6 g/dL, platelet count 316 000/mm³, white blood cells (WBC) 9400/mm³, peripheral smear normal, C-reactive protein (CRP) 8 mg/L, and erythrocyte sedimentation rate 33 mm/h. Liver enzymes, renal function tests, serum electrolytes, lactate dehydrogenase (LDH), and complete urinalysis were found to be normal. Viral markers tested in terms of infection were found to be negative. Among the tests performed for rheumatic diseases, human leukocyte antigen B27 (HLA-B27) was found to be positive, and antinuclear antibody (ANA) and anti-double stranded DNA (anti-dsDNA) were found to be negative. Bone marrow examination and ophthalmologic examinations were found to be normal. Abdominal ultrasonography reveal no pathologic findings. In direct bone radiography, sclerosis was observed in bilateral acetabular rooves ([Fig. 1](#F1){ref-type="fig"}). Magnetic resonance imaging (MRI) of the hip region revealed hyperintense signal changes around bilateral femoral intertrochanteric, left iliac bone, and sacroiliac joints, in the acetabular rooves, in the right ischiatic bone and in the inferior pubic ramus in the T2-A6 sequence. Edema in the iliopsoas muscle and external obturator muscle, erosive changes in the anterior part of the right sacroiliac joint, and increased fluid in the right hip, were observed. It was noted that the findings were primarily significant in terms CRMO when pathologies including histiocytosis, leukemia, and lymphoma were excluded. Whole-body scintigraphy revealed increased blood flow and increased activity uptake in static phase in the right femoral trochanter major and in the calcaneal epiphyseal line in the left foot, and increased activity uptake in the static phase in the right superior ramus pubis ([Fig. 2](#F2){ref-type="fig"}, [3a, b](#F3){ref-type="fig"}). A pathologic examination of the medullar samples obtained from the distal parts of bilateral femurs and left iliac bone revealed predominance of CD3, CD20-positive T and B lymphocytes, and myeloperoxidase (MPO)-positive granulocytes, and S-100 positive histiocytes. A diagnosis of CRMO was made because the pathologic examination of bone was compatible with osteomyelitis, bone scintigraphy revealed multifocal involvements, and infection and neoplasia were excluded in light of a detailed differential diagnosis obtained for infection and neoplasia by consulting pediatric infectious diseases and pediatric hematology-oncology departments. Ibuprofen treatment, which was initiated because of severe pain in the diagnostic stage, was discontinued after 6 weeks when the diagnosis was confirmed and when no adequate treatment response could be obtained in this period. Prednisolone (1 mg/kg/day) and methotrexate (14 mg/m²/week) treatment was initiated. The dose of prednisolone was tapered when it was found that the patient's symptoms improved completely and acute-phase reactants became negative at the follow-up visit two months later. The patient received prednisolone treatment for a total period of 14 months and methotrexate treatment for a total period of 17 months. His treatment was discontinued when the clinical status improved completely. The patient is still being followed up without any symptoms. Written consent was obtained from the patient's family to share the patient's data in science media.

![Appearance of sclerosis in bilateral acetabular rooves on hip radigraphy](TPA-54-272-g001){#F1}

![Early screening and static whole-body bone scintigraphy (Tc99m-MDP)](TPA-54-272-g002){#F2}

![(a) Anterior pelvis static bone scintigraphy. Increased activity uptake compared to its symmetrics in the medial part of the right superior ramus pubis and in the epiphyseal line in the right trochanter major. (b) Lateral static bone scintigraphy of both feet. Increased activity accumulation in the left calcaneal epiphyseal line compared to its symmetrics](TPA-54-272-g003){#F3}

Discussion {#sec1-3}
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Chronic recurrent multifocal osteomyelitis (CRMO), which is also known as chronic nonbacterial osteomyelitis, is an autoinflammatory bone disease that primarily affects children and adolescents. It is not associated with any microorganisms, autoantibodies or antigen-specific T cells. Inflammatory markers including CRP, erythrocyte sedimentation rate, interleukin (IL)-6 and tumor necrosis factor (TNF)-α may increase at the time of recurring episodes. Therefore, most patients are misdiagnosed as having bacterial osteomyelitis, hospitalized for long periods, and receive parenteral antibiotic treatment, and this may cause a delay in diagnosis ([@ref3], [@ref4]). Our patient had a moderate increase in acute-phase reactants and no microorganism could be shown.

There is no specific diagnostic laboratory test for this disease. Lytic lesions and sclerosis found on direct radiography are important findings, but the most sensitive imaging method is MRI. It can show cortical thickening, sclerosis, lytic lesions, and edema in bones, and may be more helpful in the diagnosis, especially in the early phases of the disease in terms of detecting bone edema and asymptomatic bone lesions before osteolysis or sclerosis develops ([@ref5], [@ref6]). In addition, synovial thickening, increased fluid, and cartilage damage may be observed in the joint adjacent to the bone in 30% of cases ([@ref7]). Although the metaphyses of long bones and pelvis are involved frequently, the mandibula, veretebrae, and small bones in the hands and feet may also be involved. In the study conducted by Wipff et al., ([@ref2]) which included the highest number of patients in the literature, the sites of involvement in 178 patients with CRMO were as follows, in order of frequency: lower extremity (47%), pelvis (16%), clavicula (10%), vertebrae (8%), and mandibula (5%).

Our patient, who presented with left hip and right knee pain was found to have sclerosis in bilateral acetabular rooves on direct radiography, lytic lesions in the anterior part of the right sacroiliac joint, and minimally increased fluid in the right hip on MRI. Three-phase whole-body scintigraphy performed with Tc99m-MDP revealed increased activity in the right femoral trochanter major, in the calcaneal epiphyseal line in the left foot, and in the medial part of the right superior ramus pubis. These findings were considered to be compatible with recurrent osteomyelitis areas in these regions ([Fig. 2](#F2){ref-type="fig"}, [3a, b](#F3){ref-type="fig"}). In addition, pathologic examination of the samples obtained from bilateral femurs and left iliac bone supported the considered diagnosis. It has been reported that extraarticular findings including palmoplantar pustulosis, psoriasis, Crohn diseases, and Sweet syndrome might accompany the disease ([@ref2], [@ref4]). Investigations showed that our patient had no additional comorbidities.

The pathophysiology of this disease is not known. According to some points of view, it is classified as the juvenile form of synovitis, acne, pustulosis, hyperostosis, osteitis (SAPHO) syndrome ([@ref2]). Recent studies have shown that there is an imbalance between proinflammatory (IL-6, TNF-α) and anti-inflammatory cytokines (IL-10) as a result of a problem in expression of IL-10 in monocytes in patients with CRMO ([@ref8]). An alternative hypothesis is that CRMO is a disease in the group of spondyloarthritis. A positive HLA-B27 test is found most frequently in juvenile ankylosing spondylitis (80--90%). HLA-B27 may also be positive in anterior uveitis, enthesitis-related arthritis, psoriatic arthritis, and inflammatory bowel disease-related arthritis with lower frequencies. In addition, 5--6% of the general population is HLA-B27-- positive, and 20--40% of these individuals may develop ankylosing spondylitis ([@ref9]). Our patient was also found to be HLA-B27--positive, and HLA-B27 positivity may be observed with a rate of 7% in CRMO ([@ref2]). It is thought that different genes may also be involved in development of CRMO because of low rate of positivity, and that the disease may be included in non-HLA-B27 spondyloarthritis ([@ref9]). Juvenile spondyloarthropathy was excluded and a diagnosis of CRMO was made because enthesitis did not accompany our patients's signs, bone biopsy revealed findings compatible with osteomyelitis, and bone scintigraphy revealed increased activity uptake in the right femoral trochanter major, in the calcaneal epiphyseal line in the left foot, and in the medial part of the right superior ramus pubis, which supported multifocal osteomyelitis.

CRMO may also be observed in two different syndromic forms including Majeed syndrome and deficiency of IL-1 receptor antagonist (DIRA). Majeed syndrome is characterized by CRMO with onset before the age of two years and an homozygous LPIN2 mutation accompanied by transfusion-dependent congenital dyserythropoietic anemia. DIRA, which is characterized by the association of perinatal-onset diffuse pustular dermatitis and CRMO, develops as a result of an autosomal recessive IL1RN mutation. However, most patients have the non-syndromic CRMO form and the genetic cause is not known ([@ref1], [@ref10], [@ref11]). We considered our case to be non-syndromic CRMO because the symptoms began in adolescence, and anemia and skin lesions did not accompany. In one study, the mean time between onset of the first symptom and the time of diagnosis was found as 15 months ([@ref3]). The causes for delayed diagnosis may include the fact that the disease is lesser known, absence of specific clinical, laboratory, and imaging findings, and difficulty in differentiating inflammation from infection. A diagnosis of CRMO was made in our patient whose symptoms had lasted for the last two months as a result of further examinations performed at the time of the first attack, though he had no symptoms related to the musculoskeletal system in his personal history. Considering CRMO more frequently in patients presenting with pain related to the musculoskeletal system will decrease unnecessary antibiotic use.

Non-steroid antiinflammatory drugs (NSAID) are the first-line drug group to be preferred in the treatment of CRMO, and treatment with these drugs has been shown to be successful in most patients ([@ref12], [@ref13]). In patients who do not respond to NSAID drugs, there is no standard treatment approach as second-line therapy. Corticosteroids, methotrexate, sulfasalazine, bisphosphonates, anti-TNF, and anti--IL-1R (anakinra) are among the drugs used for this objective ([@ref2]). Further studies and larger case series are needed to develop treatment strategies in this area. Ibuprofen was used as an NSAID in our patient for 6 weeks during the period when other causes including mainly infections and malignancy were excluded and the diagnosis was clarified. Prednisolone and methotrexate treatment were initiated when no response could be obtained to ibuprofen treatment and the diagnosis was clarified, and a marked clinical improvement was provided.

CRMO, which is a disease observed rarely in childhood, influences quality of life negatively by leading to persistent symptoms or joint damage in the event of delayed diagnosis. CRMO must be considered in patients presenting with joint symptoms, if clinical and radiologic bone lesions are found, no microorganism can be grown, and no response to antibiotic treatment is obtained.
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